The aim of this exploratory study was to examine the impact of five personality traits (extraversion, agreeableness, conscientiousness, neuroticism, and intellect/imagination) on the perception of students towards online learning. A total of 208 students from Taiwan (male = 96 and female = 112) with previous online course experience participated in an online survey using a bulletin board system. To measure personality traits and students' perceptions, the Mini-International Personality Item Pool and the Perception of Students towards Online Learning instruments were used respectively. The researchers employed hierarchical regression analysis to analyse the data obtained. The results showed that two personality traits (conscientiousness and intellect/imagination) had a larger positive impact on students' perceptions towards online learning, whereas neuroticism had significantly negative effects on participants of online courses. These results provide evidence that students with different personality traits have different preferences for and experiences in online courses.
Introduction
Compared with traditional classroom learning, online learning environments have some features that offer potential advantages, including flexibility, ubiquity, and cost-efficiency (Abrami, Bernard, Bures, Borokhovski, & Tamim, 2012; Anderson, 2008; Bartley & Golek, 2004; Fernando, Rosalba, Francisco, Andres, & Dionicio, 2008; Moller, Robison, & Huett, 2012; Woods & Baker, 2004; Zhang, Perris, & Yeung, 2005) . Online courses are flexible, as they do not require physical attendance. Learners can study at their own space. Ubiquity allows students to access course content from almost any place and at any time. Online courses are cost-efficient programs, eliminating commuting and building maintenance costs. In addition, online courses can accommodate more people, be held more frequently, and save infrastructure costs; in these ways, online learning has some advantages over the traditional classroom.
With the recent rapid development in educational technology, online learning has become another way to provide education to learners (Rovai, Ponton, & Baker, 2008) . However, in spite of an increase in the number of online courses, the retention rate of learners in online learning is often below that of learners in traditional full-time courses (Meredith, 2011; Tung, 2012; Zellner, 2011) . Atchley, Wingenbach, and Akers (2013) compared the course completion rate between students enrolled in online courses and students enrolled in traditional courses. They found a significant difference in the retention rate between the two groups. In order to engage learners, it is very important to understand individual differences among the learners involved (Bolliger & Erichsen, 2013; Cela-Ranilla, Gisbert, & de Oliveira, 2011; ChamorroPremuzic & Furnham, 2005; O'Connor & Paunonen, 2007) . Bolliger and Erichsen mentioned that personality type affects students' preferences towards educational settings. Some may prefer face-to-face or fully online or even blended learning methods while others prefer fully online courses, and those preferences tend to be correlated with personality types. For example, introverts are likely to prefer asynchronous online courses.
Previous research studies on online learning for degree completion have focused mainly on students' academic performance, motivation, and satisfaction compared with traditional learning environments (Bernard et al., 2004; Caldwell, 2006; Nakayama, Mutsuura, & Yamamoto, 2014; Schoenfeld-Tacher, McConnell, & Graham, 2001; Zhan, Xu, & Ye, 2011) . However, the impact of personality traits in online learning has not been given ample attention and is in need of further examination. The present study attempts to address this gap by examining the relationship between students' personality traits and their perceptions towards online learning. Funder (1997) defined personality as "an individual's characteristic pattern of thought, emotion, and behavior, together with the psychological mechanisms (hidden or not) behind those patterns" (p. 2). In another definition by McGeown et al. (2014) , personality is "a set of underlying traits that determine how an individual typically behaves, thinks and feels" (p. 279). Previous studies have shown that personality is a consistent predictor of student satisfaction (Pawlowska, Westerman, Bergman, & Huelsman, 2014) , university dropout and attrition rates (Alarcon & Edwards, 2013; Lounsbury, Saudargas, Gibson, & Leong, 2005) , academic motivation (Komarraju & Karau, 2005; Zhou, 2015) , and academic performance Pawlowska et al., 2014; Vedel, 2014; Zhou, 2015) . From the above studies, we can conclude that personality does play an important role in students' learning experiences. There are many personality trait models available, but a widely accepted and applied model is the fivefactor model (FFM) (Costa & McCrae, 1992; Randler, Horzum, & Vollmer, 2014) . According to these authors, personality traits can be separated into five factors: extraversion, agreeableness, conscientiousness, neuroticism, and intellect/imagination experience (see Table 1 ). 
Theoretical background

Personality and online learning
In recent years, there have been some studies that focused on understanding personality traits in online learning. Meredith (2011) studied the relationship between the personality types of students and their success in online courses and found that personality is an influencing factor for the success of students in terms of final course grade and retention rate. Bolliger and Erichsen (2013) investigated the differences in learners' satisfaction in online and blended learning based on their personality type and found that personality type influenced learners' satisfaction in both conditions. In another study, Kelly and Schorger (2002) used the Myers-Briggs Type Indicator and the Student Perceptions of Online Learning to explore the relationship between personality traits and perceptions towards online learning. They concluded that personality traits did influence satisfaction ratings towards online learning, but did not affect achievement of the participants. Keller and Karau (2013) further applied the FFM, developed by Goldberg (1992) , and Online Course Impression (OCI) scale, to study the relationship between students' personality and their impressions of online courses. OCI is composed of five dimensions: engagement, value to career, overall evaluation, anxiety/frustration, and preference for online courses. They found conscientiousness as the most consistent predictor for all five dimensions of OCI. Agreeableness and openness predicted only the value to career dimension. However, extraversion and emotional stability showed no significant relationships with any OCI dimensions. Arispe and Blake (2012) used the Big Five Inventory scale to examine the relationship between personality traits and students' preferences in hybrid online language learning and found no significant relationship.
The need for this study
From the above literature review, three conclusions seem to emerge. First, educators/researchers are still divided on the positive/negative impacts of participants' personality on enrolling in an online course. Second, previous studies (Keller & Karau, 2013; Kelly & Schorger, 2002) used long questionnaires, which can make the participants feel bored or irritated and lead them to answer carelessly, resulting in measurement error (Donnellan, Oswald, Baird, & Lucas, 2006) . Many empirical studies have shown the advantages of short questionnaires over long questionnaires in terms of effective response rate (Harris, 1997; Salisbury et al., 2005) . Third, previous studies (e.g., Keller & Karau, 2013; Randler et al., 2014; Van Bragt, Bakx, Bergen, & Croon, 2010) explored the relationship between personality types and perceptions towards online learning; however, most of their survey constructs did not address the design features of online courses. For instance, the studies by Keller and Karau (2013) and Randler et al. (2014) are similar to each other; they focus mainly on acceptance/willingness and anxiety of students towards online learning. These constructs are not helpful in terms of the design perspective (i.e., how to design online courses to minimise problems and accommodate different personality traits).
Previous studies investigated students' acceptance, anxiety, and perceived effectiveness of taking an online course, but those studies did not delineate what the online course would look like or how it would be implemented, deployed and supported. Though some relationships between personality types and perceptions towards online learning (e.g., acceptance, anxiety, and perceived effectiveness of taking an online course) have been found in previous studies, insufficient suggestions have been made to increase students' positive evaluations of online learning to inform a design perspective.
However, in this study, we used the Perception of Students Towards Online Learning (POSTOL) instrument developed and validated by Bhagat, Wu, and Chang (2016) , which focuses on design and deployment features of online courses. For example, POSTOL reports on how the instructor should act (instructor characteristics), what forms of the social interactions are desired (social presence), and how the content should be arranged and sequenced (instructional design). In the present study, we tested the following hypotheses:
(1) Extraversion Learners with extraversion traits involve themselves in human interactions and social activities (Karim, Zamzuri, & Nor, 2009 ). In addition, they have strong social needs, which motivate them to complete their course (Komarraju, Karau, & Schmeck, 2009 ). Online learning enables participants to communicate and discuss with other participants in a forum. Therefore, we predicted that extraversion will be positively related with positive perceptions towards online learning.
(2) Agreeableness Agreeable individuals are optimistic and consider people around them to be honest and trustworthy (Karim et al., 2009) . They have positive attitude towards new technologies (Zhou & Lu, 2011) . Hence, we predicted that agreeableness will be positively related with positive perception towards online learning.
(3) Conscientiousness Conscientious students are hardworking, organised and committed (Dollinger, Matyja, & Huber, 2008; Furnham, Chamorro-Premuzic, & McDougall, 2003; Van Bragt et al., 2010) . They obtain more credits and continue to complete the course (Van Bragt et al., 2010) . Keller and Karau (2013) found conscientiousness as a consistent predictor for an individual's perceptions of online learning. Therefore, we predicted that conscientiousness will be positively related with positive perceptions towards online learning.
(4) Neuroticism Neurotic students suffer from anxiety, self-doubt, and emotionally instability, which can disengage them from learning (Komarraju, Karau, Schmeck, & Avdic, 2011) . They do not actively seek new experiences (Zhou & Lu, 2011) . Based on these stated qualities, we predicted that neuroticism will be negatively related with positive perceptions towards online learning.
(5) Intellect/imagination Individuals who score high on the trait of intellect are eager to explore new ideas and experiences (Komarraju et al., 2011) . They are more willing to attend online courses (Randler et al., 2014) . Hence, we predicted that intellect/imagination will be positively related with positive perceptions towards online learning.
Methodology Participants and procedure
Using a convenience sampling method, a total of 208 students from Taiwan (male = 96 and female = 112) who had online course experience participated in the present study. The mean age was 25.45 years, and students' ages ranged from 18 to 45 years. Out of 208 students, 46.2% were undergraduates; 45.7% were master's level students; the remaining 8.2% were PhD students. Table 2 shows the demographic statistics of the participants. Data collected using a Google online survey form via a bulletin board system. 
Measures
Mini-International Personality Item Pool (Mini-IPIP)
Students' personality traits were measured using the Mini-IPIP developed by Donnellan et al. (2006) . This instrument contains 20 items, with four items belonging to each FFM. We considered this instrument as it contains fewer items than the FFM of Goldberg (1992) . This makes it easier for respondents to answer within a limited time without becoming bored and frustrated. Participants responded on a 5-point Likerttype scale ranging from 1 (strongly agree) to 5 (strongly disagree). Donnellan et al. (2006) Donnellan et al. (2006) . Cooper et al. (2010) tested the structural validity of Mini-IPIP using confirmatory factor analysis (CFA). The root mean square error of approximation (RMSEA) = .07 and the standardised root mean square residual (SRMR) = .06 indices support the acceptability of the model. This result was also supported by Baldasaro, Shanahan, and Bauer (2013) . The Cronbach's alpha values for the present study were extraversion .80, agreeableness .79, conscientiousness .78, neuroticism .80, and intellect/imagination .75, which are acceptable.
POSTOL
To measure students' perceptions towards online learning, the POSTOL instrument was employed. It was developed and validated by Bhagat et al. (2016) . This instrument consists of four dimensions:
 Instructor characteristics: Lee, Yoon, and Lee (2009) defined instructor characteristics as the extent to which instructors are caring, helpful, and accommodating to students. Lim, Hong, and Tan (2008) mentioned that students were not actively engaged in the e-learning system, unless they were guided and facilitated by instructors who were also active in using the e-learning system. This dimension contains 4 items; for example, "Instructors should provide sufficient learning resources online".
 Social presence: Tu and McIsaac (2002) defined social presence as "a measure of the feeling of community that a learner experiences in an online environment" (p. 131). Ning Shen and Khalifa (2008) considered social presence as a major design principle in computer-mediated community and an important determinant of online community participation. This dimension contains 4 items; for example, "I think sharing knowledge through online discussions is a good idea".
 Instructional design: Branch (2009) defined instructional design as "an iterative process of planning performance objectives, selecting instructional strategies, choosing media and selecting or creating materials, and evaluation" (p. 8). Identification of instructional principles should be one of the key priorities for the instructional designer in cross-cultural online learning settings (Lim, 2004) . This dimension contains 3 items; for example, "Online discussion enables students to exchange ideas and comments".
 Trust: Grandison and Sloman (2000) defined trust as "the firm belief in the competence of an entity to act dependably, securely and reliably within a specified context" (p. 4). Kim and Bonk (2002) emphasised that building and maintaining trust are very important for the success of an online course, resulting in decrease in the dropout rate. This dimension contains 3 items; for example, "I believe that I can earn a better grade in an online course than in a traditional course". 
Data analysis
All analyses were performed using the Statistical Package for the Social Sciences, version 21. The statistical significance level was set at p < 0.05. Hierarchical regression analyses were conducted to examine the effects of groups of independent variables on POSTOL. Standard estimate (β), F, and adjusted R 2 were calculated for each stage.
Results
The descriptive statistics for independent and dependent variables are provided in Table 3 . To examine the normality of the data, skewness and kurtosis were calculated. The skewness and kurtosis values are within the recommended range of |3| and |10| respectively for all the variables (Kline, 2005) . We conducted two-stage hierarchical regression analyses, with each of the four dimensions of POSTOL as the dependent variable. The demographic variables (age, education, and gender) were added in first stage to control the effect of participant's background. The Mini IPIP variables (extraversion, agreeableness, conscientiousness, neuroticism, and intellect/imagination) were added in second stage (see Table 4 ). 
Discussion
Based on the standardised regression coefficient (β) values, it is found that agreeableness (β = .387) predicted instructor characteristics more strongly as compared to conscientiousness (β =.304), neuroticism (β = .165), and intellect/imagination (β = .265). This result may be because students with high levels of agreeableness expect positive reinforcement from the instructors to amplify their learning ability. However, intellect/imagination (β = .383) predicted social presence more strongly as compared to extraversion (β = -.166), agreeableness (β = .351), and conscientiousness (β = .192) . Intellect/imagination as a personality trait is described as curious and broad-minded. This result indicates that students with a higher score on intellect/imagination are more likely to interact with the other participants and instructors to broaden their knowledge (Komarraju et al., 2011) . Conscientiousness (β = .255) predicted instructional design more strongly as compared to agreeableness (β = .176) and intellect/imagination (β = .253). Conscientiousness is referred to the individuals who are more organised, persistent, and achievement-oriented (Costa & McCrae, 1992) . Therefore, students with conscientiousness as a personality trait are more oriented towards systematic course structure and content, which will help them to achieve their future learning goals.
Regression analyses results showed neuroticism as a predictor. Neuroticism (β = -.175) predicted trust more strongly as compared to intellect/imagination (β = .169). A possible reason behind this result is that participants with the neuroticism trait are very emotional and find difficulty to familiarise themselves with a social community. This result is in contrast with the finding of Keller and Karau (2013) in which they showed no significant effect of neuroticism with online learning. Neuroticism is a complex trait and deserves further investigation. Moreover, from a design perspective, it is not at all clear what might be done to minimise the negative effects of neuroticism. Students enrolling in online courses should feel free to ask questions and answer other participants' questions. When they do, they become more engaged and interactive in online courses, and, as a result, they are more likely to succeed. Interestingly, it is found that intellect/imagination predicted all the four constructs of POSTOL. This finding suggests that students with a higher score on intellect/imagination are more likely to take online courses.
Online course providers are increasing rapidly across the globe (KPMG & Google, 2017; Seaman, Allen, & Seaman, 2015) . However, participants' completion rates in online courses are not quite as high as in traditional courses (Zellner, 2011) . Thus, it is very important to identify the factors affecting a participant's perception towards online courses.
Recommendations
Based on our study, we offer two recommendations. First, during enrolment in online courses, learners' personality traits should be identified using standardised personality tests. Online courses should be broad enough to accommodate more students with different personalities. Identifying the personality traits which are associated with students' perceptions will help the instructional designer to customise the teaching/course materials suitable to each participant in an online course. This would result in effective teaching and learning processes and improved academic performance. In addition, understanding the specific demands of students with distinct personality traits would guide instructors in identifying effective teaching methods when teaching online courses. For example, to increase participation of neurotic students, instructors need to give immediate and positive feedback or explain a learner's doubts clearly, which will build the participant's trust in the said online course. Second, online courses should incorporate an adaptive learning model, in order to best match courses with a learner's personality. These two would increase the engagement of the participants and motivate them to complete said courses; the results would be increased completion rates of online courses and a decrease in dropout rates, which is a major concern for online course providers (Rostaminezhad, Mozayani, Norozi, & Iziy, 2013) . Further research work is already underway as we are developing online courses based on different personality traits.
Limitations and future directions
While the present study contributes to the growing body of research on the relationship between student's personality and their perceptions towards online learning, there are some limitations that should be acknowledged. Firstly, this study explored the general relationship between personality and online learning perception. More in-depth research study is needed to identify the specific design elements of online learning influenced by specific personality traits. Secondly, this study did not control for the effect of prior mutual online learning experience. Thirdly, this study employed self-reported questionnaire responses to collect data, which could result in a response bias. It may be that adding interviews and shifting this to include a qualitative component would make the outcomes more meaningful and explain those items that either did or did not have the statistical support we noted was unclear in terms of their value. Improving the value overall of the piece with better information about the relevance of these items in a selection of respondent's own words would give substantially more power to this study. Future research studies should include qualitative data (e.g., interview) to explore the findings obtained from survey results. Further research pertaining to the likely impact of different personality traits on learning and performance in online environments is suggested.
Conclusion
The present study is one of the few studies that has attempted to explore the relationship between students' personality traits and their perception towards online learning. The results indicated that FFM influenced the participant's perception in online learning. The POSTOL instrument contains dimensions (instructor characteristics, social presence, instructional design and trust) which describe important design features of online learning. Design features of an effective online course include: flexibility, interactivity, supportiveness and motivation. POSTOL describes online courses as a learning environment that provides opportunities for the participants to interact both with the instructor and their peers; it fosters teacherstudent and student-student interaction and creates a social presence which may result in decreased dropout rates (Bhagat et al., 2016) . From the results of hierarchical regression analyses, we conclude that students' preferences towards the design features of online courses are significantly related to their personality types. This is the major contribution of our study to the online learning literature compared to previous studies.
